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Four issues related to psychological development are 
discussed. These issues concerns (1) the criteria by which the 
separate levels, or structures, or stages of psychological 
development are to be identified; (2) the principle by means of which 
these configurations are to be ordered; (3) the nature of the 
transitions taking place between developmental landmarks, stages, or 
states; and (4) the nature of the processes within the individual and 
between the individual and his circumstances which account for the 
transformations from one stage or state to another. Criteria used in. 
producing six ordinal scales of sensorimotor development weres (1) 
ease of elicitation, (2) observer agreement, and (3) theoretical 
meaningf ulness. Sequential organization of behavioral landmarks must 
come from longitudinal studies of infants examined repeatedly during 
their development; inevitable sequentiality calls for longitudinal 
studies of infants developing under as wide a variety of cultures and 
conditions as feasible* Eehavioral landmarks imply any of several 
forms of transformation* The characteristics of the transformations 
between successive levels or states are implicit in- the nature of the 
differences between the characteristics of the observable behavioral 
landmarks of successive levels* Cross-^sectional data derived from 
children developing under three differing sets of rearing conditions 
and data from two longitudinal studies are provided, which indicate 
great variation in the ages at which infants and young children 
achieve the various levels of object construction which are 
correlated with their environmental circumstances. (DB) 
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SEQUENTIAL ORDER AND PUSTlCITY IN EARLY PSYCHOLOGICAL DEVELOPMSNT 



by 

J. McVicker Hunt 
Univeriity of lllinoii 



The philosophers of nature wtre eKeeedingly slow to recogrviae that organisms 
go through a series of changes in aiiatornical* aubstance and struature during their 
embryonic development. The ancient aphorism that **hair cannot corns from not- 
hair^-' epitomising the prinolple that no iubstance or structure can come from a 
substance or structure of a different nature, dominated huMn thought from the 
days of ancient Greece to nearly modern tlmei . Over 2,000 years pasied from the 
time of Aristotle -s first observations of some of the epigenetic changes which 
occur In chick embryos until Casper Friedrlch Wolff (1759^ 1768) detailed so clear 
ly the trani format ions in the circulatory system and the Intestine of chick embryo 
that he convinced at least those informed of biological mtters, brought an end to 
the doctrine of pre forma tlonism^ and establlihed recognition of the' epigenetic 
nature of embryonic development. 

Pre forma tlonism Is no more than a historical relic in embryology ^ yet ves-* 
tiges of pre ^orma tlonism remain In various of our views of psychological develop- 
ment* All too often we psychologists attribute even to very young infants what* 
ever psychological realities get syrabollged by such chapter headings as attention, 
emotion, perception j and even thoughts Moreover, we tend to assume language t© 
be a set of response -produced cues which designate, emphasise, and order things 
and actions In the world about. It has bien the merit of Jean Piaget, perhaps 
more than anyone elsCi to recognise an analogue of eplgenesis in the developraent 
of Intelligence (Plaget, 1936) and knowledge (Piaget, 1937, 1945), and I should 
like to see eplgenesis recognized in the development of motivation as well* 

The potential impact of Plaget's observing and theorising is great ^ and 1 
believe the actual impact is growing (Hunt, 1969)* Pj^get offers a oonception 
of what comes ready-made In the human tofant at birth which differs sharply from 
the notion of a multiplicity of minute reflexes envisaged by Watson (1924) and 
later by Carmlchael (W54) * In accommodation, assimilation, and equilibration, 
he offers a nonceptual way for envlrorraental encounters to participate Interac- 
tively in psychological development, Piaget's Interact ionis tic view of the 
process of psychological development differs markedly from both the natlvism of 
Gestalt theory and from the predetermlnlsm of Gesell (1954), yet It avoids the 
extreme plasticity implicit in the Idea of a multiplicity of reflexes which can . 
be evoked and combined In an Infinite variety of ways the modern version of 
John Locke's conception of experience writing on a tabula rasa (see Hunt, 1969), 
Plaget's (1936, 1937, 1945) observations of development In infants and toddlers 
during what he termed the "sensorimotor" and "preconceptual'- phases lend sub* 
stantial support to the conception of intelligence, knowledge, and motivation 
as. hierarchically organised through Interaction with enviromnental circumstances 
in a sequential order of transformations . 
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Despite the richnesi of Piaget'i obaervations and theorizing with their po- 
tent ial impaat upon both developmental and general piychologital oonceptlona, hifi 
work has been wore in the nature of an eKplomtory search than of a validation 
of hla own formulationi. Although 1 believa that he is the 20th Century's ^'Giant 
of Devalopmental Paycholo^*' (Hunt, 1969), the open-endedness of his epistomo- 
iogleal views would make it ironic indeed if his writlngi ware to becotnt the basis 
for yet another orthodox in psychology. 

In extending the eplgenetic view of dGvelopraent from body to behavior and 
from anatomy to intellect and to epiitemolagy , Piaget has raised, or at leaot 
put a greatly increased emphasis lyon four large issues. I must admit here th.nt 
I am borrowing this particular formulation of thgsa Issues from tny ex-student 
collaborator. Professor Ir*a Uzgiris . The first concerns the criteria by which 
the separate levels, or structures, or stages of psychological development are 
to be identified. A second concerns the principle by means of which these con- 
figurations are to be ordered; A third concerne the nature of the transitions 
taking place between developrnental landniarks^ stages , or states. A fourth con* 
cerns the nature of the processes within the Individual and betwaen the individual 
and his circumstances which account for the trans format ions from one stage or 
state to another. These are large issues. They will keep investigators of psy- 
chological development busy for a long time. What 1 wish to tell you today touches 
in but very limited fashion upon the first three of these issues, but where the 
fourth is concerned, I shall introduce new evidence concerning the plastic nature 
of the processes within the individual and between the Individual and his circum- 
stances which account for the trans forinat ions In object construction* 

ON CMTERIA OF LEVEL, SmCE OR STATE 

Inasmuch as Professor U^glria and I have spent a good deal of time producing 
a set of slK ordinal scales of sensorimotor development. It may be appropriate 
to conoider briefly here the criteria we actually used to characterise the var- 
ious steps in psychological development to which we usually relar with the terms 
^andmarks^ and levels , 

In the course of our investigations, wa found ourselves unhappy with Piaget's 
six stages of sensorimotor development. First of all, we found a sequence of 
more than six bahavloral "landmarks" on which observers could agree," It occurred 
to us, moreover, that one could hardly investigate the validity of Piaget 's six 
configuratlonal stages with a measuring tool which assumes their existence. 
Thus, we ceased to make this assuraptlon In our choice of behavioral landimrks* 
Instead^ we accepted as many as wa could elicit with fair regularity and with 
high observer agreement* Because certain behavioral landmarks which could not 
be elicited with high ragularity seemed to have a high level of theoretical 
meaningfuiness, however^ we retained them. Thus, our criteria for "landMrks*' 
became threei (1) ease of elicltatlon, (2) observer agreement, and (3) theore- 
tical msaningfulneis , The landmarks we found served to characterise what we 



ERLC 



4 



3 



hmve termed level of develgpmont, Thise levelB are prisuniad to pertist between 
transitions, whatevsr the nature of the transitional proceoses, which serva to 
altsr the observable otructure of the behavior. Rarely does an Invei tiflator 
have an opportunity to observe the transitional processes, Ona observes the 
bahavioral landmarks which characterize a level, 

E^vljng all our behavioral LindtEarka grouped together proved to be both 
piaaticaliy and theoretically clumsy, mat we did , therefore , was to eepa-cate 
the landinarks of sensorimotor development into six branches or. aeries , Act-ially, 
Dr% Uzgiris had much more to do with separating these develGpmental landmar]s.s 
tb/m X did* Such a saparation raises the additional issue of the criteria Zov 
a branch, We were not very formal about our choice o£ either set of criteria. 
Our branches owe something to Plage t's schemes ready-made at birth, and also to 
his distinction between the organizations of seniorlmtor schemes and the construc- 
tions and reality. Furthermore, they provided us with an intuitively meaningful 
org'^nization of our landmarks. 

The six branches have led to seven scales. One la concerned with visual 
following and the permanence of objects. It has fourteen steps rather than 
Piaset's six stages. The second concertis the development of means for obtaining 
desired environmental events. It has thirteen steps. The third branch concerns 
iraitrttion, and It yields two scalesi one for gestural imitation with nine steps 
and one for vocal toltatlon with nine steps. The fourth branch concerns the 
e pis uomo logical construction of bperatioual causality with seven steps. The 
fifth branch concerns the conatruction of object relations in space with eleven 
steps and the siKth concerns the development of schemes for relating to objects, 
with ten steps. Even though we believe these scales to be very useful for in- 
vestigation of a variety of issues including Piaget's theory of stages, we make 
no claitn for having uncovered the ultimate nature of sensorimctor development. 
For this reason^ we are entitling our monograph- ^' Toward Ordinal Scales of 
Psych ological Development in Infancy ." 



SEQUENTIAL ORGANIZATION 

Th.£ prjnuipl^ by whi^h we have ordered the successive landmarks in each 
oranch of pansorlmotor development brings me to the first substantial term in 
my title. It Is sequential. It was the sequentiallty of Plaget'a stages that 
flTWt auBsested to me the Idea of ordinal scales of psychological development. 
On tffi oaier hand, the hypothesis of sequential ordlnallty calls urgently for 
empirical validation of hypothetical sequences of behavioral landmarks/ Cur 
fires t empirical test came with data derived from a cross -sectional study of 
infanto differing in age* These infants were emmlned but once , Here the cri- 
terion of sequsntial ordinality was a matter of whether those who had passed 
a given iiandmark in a given branch could also have passed all those landmrki 
bslow it. In a cross -sectional study, some presuming was called for. The 
eplgenatic nature of psychological development makes it highly unapproprlate for 
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an older infant^ eay of IS ruDnths^ to be expected to give critical reactiona 
typical oi infants of four o-j flvs Trjontlis to some of our eliciting situations , 
It an infant gave the critical reactions characterizing tX';o or three of ^h^. 
steps below the final one pasaed before failure on a couple of more advancGd 
r^t.^piij we presunied that had the infent been eKsrained at an earlier age, he would 
h?iv3 Eho^^n the critical reactions skipped. For the seven ecalesj Greenes (1956) 
indeK of consistency (I) ranges between a high of ,991 for the scale concerning 
the conatruetion of operational causality to a low of .802 for the scale on the 
flsvelcpnient for relating to objects. Except for this latter scale and that con- 
cerning the developnient of tneans for achieving df' aired environtnental events 
(I ^ .812) j the remainder of these coefficients are *89 (for vocal Imitation) 
or above a The ultiniate test of sequent ial or ganizat ion must comij however ^ froin 
longitudinal studies of infants eKamined repeatedly during their developmant* 
Professor Usgiria has fast completed the first of such studies^ and others are 
underway. Evidence of inevitable^ sequentiality ^ moreoverj calls for longitudinal 
atuHies of infants developing under as wide a variety of cultures and conditions 
as feasible » Such studies are now underway in Parent and Child Centers in this 
country and in an orphanage in Tehran, 

This principle of sequential behavior^il landiEarks is far from nnw. Some" 
thing resembling sequential organlgatioii was recognlaed by Binet and Simon (1905) 
in their use of complex psychological functions in order "to assess the intel-* 
ligencei" in starting their investigations with school childreni they were 
distracted by various aspects of compleKity and difficulty. In adopting the 
conception of mental age, they unfortunately confounded saquential organization 
with age. Apparently influenced by Galton's (1869) notions on mantal inheritance, 
Wilhelm Stern (1912) suggested the Intelligence quotient (IQ) and considered it 
to be a basic biological dimension of liidividual differences. In focusing upon 
rate of development | Stern, raorenverj made time (or age) the rajor independent 
variable in developments The confused argumenti over the constancy of this de* 
vBlopraental rate have obscuretl our investigation of the prinniples by means of 
which levels or stages of development are ordered ever since* 

In the ensuing debates over heredity and environment, maturation was con-* 
ceived to be genetically preprogrammed while learning was considered to be under 
the cont:rcl of the environment. Thus, when Mary Shirley (1931) uncovered a 
sequcntisX organisation in motor development|, she saw it as evidence favoring 
■^thc mEturation theory*'- Certainly genetic preprogramming is one factor in the 
seguential ordering of behavior, but it cannot be the only factor, 

Ii. certain instances, sequential order is logically built into behavioral 
de\^3lopmsnt , Thus, for instance, followiag an object through 180 of visual 
arc clearly implies ability to follow an object under lesser degrees of arc. 
Measures of strangth, speedy time of reaction, etc,, all follow this principle. 
Such iB tha case generally where the assessment of the landmarks are based on 
finding points on continuous variables. In such cases, the matter of sequential 
organisation is trivial, . 
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Tr cnrtaln other instances^ the sequsntial order appears to depend upon 
the persifitanc© of rapresentativa central processes. This appGars to be thj 
cnse for the branch of object construction which would appear to be bailc in 
thci infant's development of knowledge of the world about him, I shall b-r/s 
mr^Q to say about this branch of development. 

Sequential organization is far from trivial and far from preprogrrinirned 
net only for object construction j but In whatever branch of developrasnt thcs 
behavioral landmarks imply any of several forms of tranifornatlont It is the^c 
forms of transition or transf oration which provide the basis within the develop- 
mental donialn for the hierarchical conception of the organization of behavior 
and thought. One can hardly discuss the matter however^ without taking into 
account what appears to be the nature of some of these transformations between 
oufcesplve levels of behavioral organiEation* 

CH4HACTER1STIGS OF SOm TEANSITIONS AND TRANSFORmTIONS 

Certain essential features of some of thase forms of transformation are 
implicit In the difference between the cha^racterlatics of the observable be^ 
havioral landmarks of successive levels of developniunt » This is true for suc-^ 
cessive levels of object constructions When in an early eKaminatlon^ for Inotance^ 
an infantas eyes immediately leave the point where an object he has followed with 
apparent Interest disappears , and then^ in a latar aKamlnation^ ?.ingers with his 
view where such an object has disappeared ^ it would appear that the obieat^ which 
was without permanence in the first examination, had acquired at least a minimal 
depree of permanence by the second eKamlnatlon^ Let us take another instance. 
In one examination, an infant will retrieve a deairad object which has been 
completely covered by a single cloth ^ but when it is covered by three suparlmposed 
cloths. It gets lost and gives up. At a later GKaminatlon, however j ha persists 
in ptilling one cloth after another off the object of his desire until he retrieves 
ft Agiiin, the change in behavior implies that the permanence of the object 
has increased* Such increases can go on until the child can follow a desired 
object that has been hidden in a container through a series of disappearances 
of the r.ontainer and do it by going first to the place where the container dis- 
appear '3^^ last and -pursuing the places where the container disappeared In the 
ravorse crder of their disappearance a This reversal between the order of search 
and the order in which the container disappeared implies that the infant can 
re\^lew his representaitlve central processes backward as well as foTOard* Such 
a performance is the top of the scale of object permanence, 

Su^b changes as occur in the behavior of infants seeking objacts which 
have dloappeared from sight strongly suggest that the central procasses which 
represent the desired object must have Increasing permanence and, at the end, 
5 new levi^l of mobility # Wliether this increasing permanence Is a matter of pre- 
progrsimmsd neuroanatomlcal maturation or a matter of the number and variety of 
pcrceptuHl encounters with objects and events Is simply an issue for investigation* 
On this matter^ 1 shall shortly show you ioms evidence. 
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In other instancea, the behavioral transition implies a forni of traagfor- 
mntion consisting of coordination of sensorimotor systems or schemes which vnre 
pTfsvlously relatively aeparate. Thus, at one point in his developnient , an in- 
funt can follow objects with his eye, and he can move his hands about ^ yo-i when 
h« is presented with a colorful object ^ his eyes flKate on It, and his hands are 
extfnded generally toward it. He may show evidences of excitenaent in his breath- 
ing and eicpressioni but only accidentally 3 do his fisted hands actuall^F ftouch the 
object in the cour^je of crude swipes. 1 am trying to describe for you what Pro- 
fessor Burton'Whlte (1967) has termed *'f isted-swiping Later, when the same 
Infant is presented with the same object^ he looks at It, he extends his armr 
dic^ctly toward it, and on the way he shapes his hand or hands for grasping It, 
EyQD and hands have been coordtnated In what White has called "top-level reaching 
Similarly 5 as Piaget (1936) has pointed out, ^-sounds heard become something to 
look at,'' "things grasped become something to suck,*- in a series of coordinations 
of the sensorimotor systems present at birth in what Piaget has called the 
'-primary circular reactions.'' He himself has. reported evidence of considerable 
variation in the age at which such coordinations are achieved (Piaget, 1936, p, 
115) , In passing, moreover, it may be worth noting that the hospital-reared in- 
fants inPJhtte's (1967) studies of eye-hand coordination achieved top-level 
reaching at ages considerably earlier than did the home-reared babien who served 
cs subjects In the Investigations which led to our ordinal scales, but our home'^ 
reared Infants achieved vocal pseud o -imitations much earlier than did his insti- 
tutianal, babies* 

Transitions based upon^ coordination of previously separate systems is not 
limited to the sensorimotor phase , for -symbolic communication through language 
appears to derive in the course of psychological development from a coordination 
of object construction with vocal imitation , Object construction provides the 
perceptual knowledgi of what is symboltEed, and the acquisition of vocal symbols 
is apparently motivated by the child's Interest in imitating what are to him 
novel vocal patterns* Such coordinations supply what Is perhaps the clearest 
evidencs for the hierarchical organization of behavior, intelligence , knowledge , 
and thought. At the present tltnej from the limited evidence to which I have had 
nL^cesSj I suspect that even these early pseudo-words are impossible until an in* 
f^nt iiah dsvsloped object construction to the point where he can follow an object 
thrDUgh at least one hidden displacement and has become interested in imitating 
vocaX patterns after hearing them only a few times. It may be worth noting here 
tbat^ £t least hypo that lea lly^ both branches of development rauat have achieved 
at minimum a fairly high sensor iraotor level before the transformation comprised 
of their coordination can occur* 

AnnthEr form of the implicit nature of the transition between successivo 
beh^.vio\vil landmarks appears to be motivational In character. The landmarkn 
consist in such behavioral evidences of Interest in various kinds of envirciriinental 
clrcumstai^.^es as prolonged looklngj efforts to retain or to regain perceptufll 
conttf.cJ: , And preoccupation with an activity, an object, or a subject. Because 
it ci'iiiars to be based upon a Itolted number of perceptual eneountsra^ X have 
Leen inclined to think of it as the attractiveness of emerging recognitlve famll* 
larity (Hunt, 1962^ 1965, 1970). It appears to account for the attractiveness 
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that motivates looking longer at familiar patterns before looking longer at novel 
patterns (UEgiris & Hunt, 1970; Greenberg/Usgiris & Hunt, 1970- Wei^niann, Cnh?n 
6j Pratt, 1971; Wetherford, 1971). I auspeet that it nay also be thn motivat^-^n 
for such repetitive autogenic behaviors as hand-watching and non-diatreL^sful 
vocalJgation (Hunt, 1965, 1971), Repeated encounteri ultimately lead, hcwQvet . 
tn interest in what Is novel, and this may well be the intrinsic motivfitlon for 
QXpicratory behavior and the imitation of novel gestures and vocal patterns « 
Such attraction appears to be based ^ however, on an optiniuni of novelty , coinplax- 
ity and challenge. Although the precise nature of ^5hat it is in the organism- 
environment relationship which must be optimal to be attractive is still a matter 
of debate (Berlyne, 1971| Hunt, 1971), it must be related to the kind of rela 
»:ionship which H^.bb (1949, pp, 227-234) oonsldered in his theory of pleasure. 
I Fuspect we will be puzzling ourselves about such phenoraena and investigr,l:ing 
thefri for some titne before we understand them wells 

Yet another form of the Implicit nature of the transition be tureen the land- 
marks for successive levels of behavioral nrganization remind me at once nf what 
we commonly call acquired generalization or what Harlow (1949) called tli^ '■learn- 
ing set*" The transition from interest in the familiar to interest in thn novel 
may not be entirely a matter of the hedonic value of recognitive fanitliarity . 
IThereas infants appear to me to be relaKed and pleaoed when looking at objects 
which have become recognitlvely familiar through repeated encounters, they 
typically wear an express ion of intent and concern when they are focusing on 
unfamiliar patterns* This seems to me to be true even late in the flrat half 
y^ar of life, 1 wonder if that expression of critical scrutiny may not reflect 
the achievement of the first learning set that "things should be recognizable," 
whence comes what Woodworth (1947) called the goal of perceptual activity* 

Similarly, a few encounteri with an action which leads to an interestln.^ 
effect produces behavior which implies that the child anticipates the effect* 
It is this implied anticipation that led Plage t (1936) to speak of "intentions," 
In the language of Skinner (1953), these Intentional actions would ha called 
"operant «sponsa*" Evidence from a variety of sources that 1 dare not take time 
to synepsize here suggests to me that the acquisition of a series of such in- 
tentional actions where the Infant can obtain, probably with effort, the expected 
ou^:cotDfc.. leads to a kind of "generalized confidences^ such as E, H, Erlckson 
(1950)3 wit:h greater interpersonal emphasis has termed "trust," The child acts ' 
as if he tiad conie to believe what one might put in words as "If 1 do aomathing, 
I can make Interesting things happen." 

The motivational learning gats represent highly tentative formulations, 
but therci is ens such which is fair ly well established in the domain of lanauaga 
developTr^nt , Xt has it's historical origins from a change in Helen Ke liar ^^ 
behavior^ This change came In the well -knotm incident at the pump ^ whan 
Teacher' t'lfferlng mnlpulations of Helen's hands for wa ta r and for cum 
l^d to p. sudden change in Helen's behavior* Helen turned to manipulate^'^'Teacher 'a*' 
hand si-ch a fashion as to spell the word water several timas, and thRn th^. " 
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word ci;^. Then, eKciCedly, after touching various objects nearhyj Helen exterdad 
h^r hand to Teacher to have her spoil th^ nanies of these objects* Within a ii'''*^ 
hours, Helen added 30 new words to her vocabulary, A similar changa has h%ftv. 
observed vary commonly in children. After gradually acquiring a nuhiber of wordBj 
o'L psaudo-words , the refeirents of which at least those who know the child wel ' 
UDTD. rocognize , the child begins to ask| in one way or another ^ the names of ob- 
jccto. It is as if the child had genera'lized the proposition that "things have 
names." Such a change in behavior has been repeatedly associated with sharp 
upward shifts In the rate of vocabulary building CMcCarthy, 1954) , I suspect 
that Such learning sets^ or generalisations, constitute the nature of a good many 
of the transitions between the behavior chatacterlstic of succassive levels of 
psychological development* 

The main point here, howavarj as wa shall see^ is that the parsistenca of 
central process representative of objects, and the coordinations of previously 
separate systems, and of such genaraligatlons as 1 have been describing, are iiot 
necassarily preprogrammed. It seems more likely that they derive from the infant's 
on-going interactions with his environmental circumstances, 

IMPLICATIONS OF SEQUENTIAL ORDER FOR ASSESSING DEVELOPMENT 

The eKistence of dependable sequences in several branches of sensorimotor 
development provide us with a basis for several fortunate modifications in the 
strategy for aiseailng development and for studying its structure , First of all, 
dependable sequences permit the construction of ordinal scales* Such scales 
make no assumption of automatic progress in a unitary power without consideration 
of the interrelationships among the various kinds of behavioral achievementa , 
Second, inasmuch as ordinal scales are based on a series of hierarchically ar- 
ranged behavioral landmarks for each branch, they provide a method for invepti- 
gating organiaatlonal structures and of testing the validity of those described 
by Piaget (1936, 1937) as stages. Third, ordinal scales disentangle psychological 
develoi^maiit from age* They thereby make it readily feasible to use age as the 
depencitf'it^ variable with which to assess the Impact of various Independent en- 
vlronm::ntal variables on development* Fourth, ordinal scales permit one to get 
ps^'ahoiogic.?,l meaning from a child's performance directly. In traditional scales 
of develcpmentj the meaning derives from the Interpersonal comparisons of per- 
fortrance implicit In such statistics as percentile ranks, standard scores^ IQs * 
and even mental ages* Although one can readily compare children on ordinal 
scales. It Is unnecessary to make such comparisons in order to obtain the psycho* 
logical aigaificance of his performance * Several of these modifications of stra* 
tegy in assessment will becoins evident in the data 1 wish to report on the plasti- 
city of object construction* 
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The readers of Piaget's wr?rks disagree about their implications for what: 
I have listed as the fourth issue , na&iely^ that concerning the nature of the 
causes and the processes underlying the transitions between levels or st^-ges* 
Although this issue can be refined Indefinitely, the broadest divisiori Is that 
between the time^honored poles of cnaturation and learning. Here, howeveri learning 
must be eKtended to include all of the adaptive effects of inforraational inter- 
action with the en'^fironment , On this issue, the impact of ficget's work is am-^ 
biguous* On the one hand , his theory, with his constriicts of accotninodations , 
assimilation J and equilibration and with such aphorisffls as "use is the aliment 
of a schema," clearly gives to the on-going interaction between the infant and 
his environment J both social and inanimate , a niajor role in the fostering of 
development. On the other hand, Piaget's empirical method assoctetes each suc- 
cessive stage with an approximate age and his evidence consists of behavioral 
landmarks which cone at about the same age for all the children within aach of 
hie various small samples , So far as sensorimotor development is concerned j the 
number of subjects in his sample is only three his own three children. The 
children In his other samples are presumably from middle -class families of 
Geneva * 

If one takes Piaget's theory more seriously than his evidence, one would 
expect to find considerable variation in the ages &t which Infants achieve the 
successive stages of sensorimotor developments In fact | where vi'.sually-directed 
reaching Is the behavioral landmarki Piaget (1936, p. 115) makes an explicit 
point of the role of experience in the fact that his own three children achieved 
this landmark at ages 3 months, 4 months, and 6 months. It is to the restraints 
of clothing dictated by birth in winter that he attributed the relatively re- 
tarded development of this landmark in Jacqueline , 

Contrariwise, if one takes the bulk of the evidence which Piaget presents 
In his many books more seriously than his theory, one would expect little var?,a- 
tlon in the ages at which infants achieve the various behavioral landniarks as 
his successive stages. The matter did not Interest Piaget much, bu^ it is c?.early 
one iov empirical investigation, and it calls for the use of ordinsl scales of 
senGoriliintor development on children developing under conditions of rearing which 
vary as much as poialble. 

It wa.^ partly such a consideration that prompted me to plan the cross- 
sectional inyestigatlons of sensorimotpr development in orphanages with differing 
regimes. This led ultimately to the study whteh John Paraikevopoulos and I got 
done in /.thens (Paraskevopoulos & Hunt , 1971) , and to the ones 1 have underway 
in Xrar -ind in the Kibbutleim of Israel, Because I have become centrally in- 
terested in the development of the symbolic processes and of symbolic comniunica* 
tlon, I hdii;© used In these investigations only the U^girls -Hunt scalei of object 
pertmnenna and imitation -- with emphasis on vocal Imitation rather than geetural. 
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The eroaa -sectional data which I wich to report today derive from this Greek 
study (see Figure 1) , They corns from children devs loping under three differifjg 
sets of rearing conditions. One set consists of those rearing conditions in 
the Municipal Orphanage of Athens where the infant -^caretaker ratio is about 10/1, 
The second set consists of the rearing conditions in Mete ra, the Queen's Orphan-* 
a|^e which alms to be a model baby center ^ and where the infant-caretaker ratio 
is J at least during the tlBae of waking-play , of the order of 3/1, The third sef; 
consists of that variety of rearing conditions to be found in a sample of working 
class hotnasj and roost of the babies were eKamlnad while they ware in a day-cara 
center for working mothers. 

The other two sets of data preaented in Figure 1 derive from two still un- 
published longitudinal studies* One of these has been conducted by Professor 
Ina UEgiris. Her sample has. consisted of a doEen home-reared babies frorn middle- 
class families in Worcester , tossachusetts # Hare ^ I ballave, the babies were 
examined every other week during their first yeari and every fourth week during 
their second year. The central purpose of this investigation was to get evidence 
conrerning the sequential order of the landmrks in our presumably ordinal scales 
The other set of longitudinal data d&ri%^^ from a similar series of repeated eKam* 
ina t long on eight childran from famiiies of poverty where the mother ^cara takers 
have participated in a Mother Training Program at the Parent and Child Canter at 
Mt . Carmal, Illinois, In obtaining these data^ 1 have had the collaboration of 
Mr* David Schickadan^, who taught two paraprofesslonal workers at the Center to 
use the Uggiris-Hunt scales and tested the subjective reliabilit;;'' of their assess 
ments, of Mrs, Earladeen D, Badger who taught the mother-caretakers ^ and also of 
Mr, Melvln Noe who is the Director of the Center, Tod,*y 1 shall present only 
the evidence concerning object construction from the scale on object permanence, 
I do this partly because of the limitations of time, partly because I find that 
psychologists and educators typically find plasticity in the development of 
object construction more surprising, than they find plasticity in vocal imitation, 
but chiefly because the data on voeal imitation from the longitudinal studies 
F,ro still Incompleta, ^ ■ = . 

Xn Figure 1^ the abscissa representi a selection of five of the fourteon 
bnihaviorai landmarks representing the fourteen successive levels of develops 
ment 1.. our sea If^. of visual following and dbjact permanence. Four levels beloi-7 
that on the extreme left, the examiner has already determined that the Infant 
subject desired the object being used , The infant demonstrated that desire by 
reaching for the object, first when it was completely uncovered ^ then when it 
was partially covered ^ and we start here with the level at which the infant re** 
covers a desired object which has been completed ly covered , There are five 
columna ascending frora the abscissa for this level. Under each column is the 
number of subjects participating in the mean and standard deviation o£ age for 

the cnndltlor of rearing represented by that column,- For the next leve re^'M^ 

sented aictig *ha abscissa to the right, the infants have recovered an object: 
covi rft/. by t;^i5"fce screens « In the third level to the right, they have ratrlavad 
an object which was hidden in a bos after that boK had disappeared under a 
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cover and been returned empty. For dhi fourth level ^ the infanti havi ratrlevRd 
the desired object after it had been hidden in a box, and the^^box^ in turn, h^d 
diiappeared under a ieriei of three different covers and been returned empty* 
Here j the infant proeeidid to look undir the covers where the box that hid tha 
object diiappeared first and. proGeaded t the other screens in the same order 
In which the box diiappeared * In the level reprasinted at the extreme right 
of this figure, the Infanti have retrieved a desired object after such a seriei 
of hidden displacMents , but each looked first where the box disappeared last 
and then explored the covers which hid the box In an order the reverse of that 
in which the box diiappeared. Such a perforraance irnplies that the infant at 
this level can ra^y the central processes representing the events of the elicit- 
ing iltuation in an order opposite to that in which the dliappearances occurred. 

The dependent variable herej represented on the ordinate ^ la age. The top 
of each column ripreients the mean, and the line eitending above and below 
repreients the etandard deviation of thi ages of the ehildre sample at 

that level. Now j the independent variable consists of the rearing conditions 
for each of the five lamples represented by the columns over each level of de- 
velopment # 

The first three eolumns over each level of object cone true tlon derive from 
the Athens etudy^ and the data are cross ^sectional in character. That column at 
the left of each group of five representa a sample of children who have de- 
veloped since a week or ten days after birth in the Municipal Oruhanage where 
the baby «care taker ratio was 10/1, The second column represents babies who have 
developed from blrth| or within ten days after birth, at Metera Baby Centre 
where the infant -care taker ratio is of the order of 3/1 • The third column, 
that central in each successive group of five, represents home -^reared babies 
from families of working-class statui in Athens . 



These variations in rearing conditions constitute the Independant variable 
fo?f the means of the ages of the children at each level of development asseised * 
1 should remind you again that the Athens study was cross ^sectional • Every baby 
aged between five months and five years was examined with the scales of object 
Gonstruction and Imitation, A similar sample of home -reared youngsters %^ere 
examinfjd in day-care centers for chlldrin of mothers who worked. Thus, eanh of 
these first three columns over the succiselve levela of object conitructlon 
represents a different group of individual children* 

TJv?, fourth column in each group of five within Figure 1 derives from the 
ionsltudlnal study of Infanti, fr-^^^m mlddle-claas families in Worcester by Professor 
Uzgir is. Since this is a longitudinal itudy, the 12 babies represented In each 
of the succtaslve four columns are the same ones. 



Tba virirr column also represents a longitudinal study. Here the subjents 
arfl thf^ hatiitf from the families participating in the program of the Parent' and 
Uhll.; Uyntei; at Mt , Carmel, Xllinola • Here, not all of the babies entered the 
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prograin at the same tinie t Thi two repreienttd In the fifth colmn at tht eKtimie 
right of the first group of five cqlumni at the left of Figure 1 are children of 
mothirs from the poverty sector who Mve the status of paraprofesaional workorj 
in the Mt, Garmel Center, These two infanti have literally participated in thi 
day-eara program of the Mt* Carmel Center since about a week following their 
birth. For a tlM^ they were its only participants/ There were ultimate 
children reGruited into thle program, but the examiner failed to examine one of 
them at the proper time, so Mr, Schickedang and 1 have , omitted the child from 
the iample represented at the extreme right* 

What do the reiults ihow? First of all^ there is an obvious tendency for 
mean ages to increase with each luccisalve level of object construction. It is 
equally clear that the babies of the Municipal Orphanage , where the infant- 
caretaker ratio is of the order of 10/1, are the oldest of those at each sue- 
cesiive level, Althou^ the alopi for their mean ages appears from tospection 
to rise more steeply than do the i lope i for the mean agei of either the babies 
from Metera or those home -reared ^ this apparent interaction 'between donditlons 
of rearing and rate of development is not statistically significant • On the other 
hand, these infants of the Municipal Orphanage of Athens are significantly older 
than are the children growing up in either Metera or in their own homes . Al- 
though the eh lid ran of Metera average older than do those home-reared^ these 
differences are not statlstieally eignlflcant. 

Note the lines representing the standard deviations fo the ages of the 
Greek children at the three levels at the right of the graph: one hidden dis- 
placement^ a series of hidden dlaplacements ^ and a series of hidden dlsplacementi 
with reversal of order* Note how much sma lie r the itandard deviations are for 
the children of Metera at these levels than for the children of either Municipal 
Orphanage or home -rearing. This Is an interesting finding which we did not antl- 
^ip^^^ • At Metera , where the infant-caretaker ratio is approximately 3/1, the 
caretakeri are student nurse ^teachers who are carefully supervised. The condi- 
tions of rearing among children at Metera dif little* The standard deviations 
of age reflect this • At the Municipal Orphanage where the infant -care taker ratio 
la 10/1^ it is extremely hard for a caretaker to be responsive to all 10 of her 
chargea. Inevitably they develop favorites and consequently others are neglected* 
This is ref lectad In the itandard deviations of age at which the children achieve 
these upper levels of object cons true; t ion. 



J^^^® ^^^^ ^^^^^^^^ *^®^i®tlons for the ages at which the home-reared 
children reached the upper levels of object construction are even larger than 
the standard deviations for those In the Municipal Orphanage and much larger 
than those for the children developing at Metera . This finding was uneKpeeted , 
It was aioo somewhat surprising to Dr. J^raskevopoulos and me* What this finding 
suggests is that whatever genotypic variance there may be summatis with the 
developrat^t 'Stering, or development -tampering ^ impact of the var^tions Ij? 
^hlld-ra^;,ri:.^v v7ithln these families , Clearly the evidence from the differences 
bitweji:; t^^ nieans and these standard devlatleni indleates that the environw-iLMl 
circumstances encountered have a very substantial Influence on the ages at which 
children schleve these higher levels of obJaGteonstruct 
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The data from the cross ^sectional study are not comparable with those from 
the two longitudinal itudiei for two reESana. Cross-sectional atudieG test chil- 
dren morg or less randoinly across the ages during which they remain at a given 
level of development indicated by the behavioral landmark uied . Because longi- 
tudinal itudiesmeaiureripeatedly every two weeks during the first year and 
every fourth week during the second year, they detect Infants very soon after 
they have achieved the behavioral landmark Indicattog any given level of develop- 
roent. Secondly^ the repeated eKaminlng which is inherent In the longitudinal 
method undoubtedly helps to foster development and make the ages at which samples 
of chtldyen achieve the succeisive stages younger than those for ehildrin in 
cross -sectional studies . How much the advantagis depicted here for the two aam- 
plei of children in the longitudinal studies is a matter of such spurious method- 
ological factors and how much to the development-fostering characteristics of 
their rearing carmot be determined. 

On the other hand, the finding of the means at which the Mt. Carmel sample 
achieved the following of a desired object through one hidden displacement, and 
then through a series of hidden displacements with reversal ©£th in whtch 

the container disappeared is of interesting significance , Even though these 
children of the Mt^Carmel sample came from families >£ the lowest SQCio-e 
status in a small Illinois town, the avirage age at which they follow an object 
through one hidden displacement is ten weeki younger than the average age for 
the Worcester sample of babies from middle-class background * Even more impres- 
sively, the agi at which these Mt, Carmel babies achieve following an object 
through a aeries of hidden displacements with reversal of order, ava 19 
weeks younger than the mean of the babies in the Worceiter sample. This is a 
differenca of nearly 5 mpntha / This difference is of theoretical importanci 
for it calls into question the propoiition that envlrenmental interaction operates 
in threshold fashion. It also calls into que it ion the far ily commonly held view 
that the child -^rearing practices of the middle -class approKiraate the optimum. 

The bits of evidence I have been describing clearly imply that the infant's 
interaction with his circumstances OTkei a sub^ rate of 

sensorimotor development* While such investigations yield evidence o£ the impor- 
tance of Inforniatlonal interaction with envlromental circumstances in develop- 
ttient, they have limited value for our understanding. They do not indicate, for 
Instance^ the nature of what In the infant -environment interaction is important 
for fostering object construction, In order to get some Inkling of what the 
infant-caretaker ratio means with respect to the characteristics of the infant- 
environment interaction Paraskevopoulos and I are conductini studies of that 
interae!:lon in the Greek orphanages, 

On^j can get some inkling of what in Infant ^envlrmment is Important from 
the naturf^ or? the program Instituted at the Parent and Chi Mt, Carmel, 

This ynthers Training Program developed by Ear ladeen Badger, <l97la,, 

lP7Xt . :%rTij . 1972) , It is an extinsion and Improvement of the one origins il^^ 
umcJ. v^d ^nd .^ated In the Investigative progwra of Merle B, Itornes (Karnci. 
Xfeokn, Ilodglns, ft Dadger, 1970), Conceptuslly it is quite i Imp le, Pirst, the 
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mothers and caretakeri are encouraged atrongly to beliive that how they interact 
with and arrange the iituaticne for their bnbiee will make an important dif- 
fsrence in their developTOnt and in their future. Second, while their babies 
are very young, they are eneouraged to be res pons ive to any behavioral indicators 
of distress J and to remove the SQurGes of that distreis * Third, they are taught 
that infants niid tiras for interaction with play raaterials and with mgdeli and 
they are taught to observe their infants for behavioral indicationi of interest 
and surprise, of boredom, and of that distresiful fruit rat ion that comes with 
aituations with which an Infant cannot cope* Fourth, and in close connection 
with the third aspect^ they are encouraged to provide their infants with materials 
and tnodali which bring forth the behavioral signs of interest, and to remove 
those which elicit behavioral signi of either boredom or distfgisful fruitratlon. 
Fifth, they are shown some thing of the sequence to be found in developing abil- 
ities and interest , Prom such information , observations of the nature of the 
materials and models in which an infant ii presently Interested provldei them 
with a basis for choosing nTaterlals which will shortly become interesting , In 
this fashion, Mrs V Badgef has attempted to solve what I like to call the ^'problem 
of the match*" Finally, she impahsizei the iraportance of talking to their infanta 
about the materials with which they are occupied and about what they are doing, 
and to utillie the pseudo-imitation and , later, genuine imitation, to encourage 
vocal interaction. Such evidence as we have preiented here iuggeeti that this 
Mother Training Program is promising * 

CONCLUSION : 

In the foregoing, 

i 

(1) I have outlined the criteria of levels of development , /criteria 
which might also it rve for stages or states, and have noted that our or- 
dinal scales do not assume Plaget's six stages of sensorimotor devalopmant; 

(2) I have Indicated that sequential organisation is far from pre - 
programmed^ that is far from theoretically trivial when there are transformation 
betwien iuccessive levels or states, and 

(3) that the eharaeteristlci of the transformations between suaciislve 
levels or states are implicit in the nature of the dififerencis between the 
characteristics of the observable behavioral landmarks of successive level^i, 

(4) Finally, I have introduced evidence indicating great variations in 
the ageo at which infants and young children achieve the various levels of 
object construction which are correlated with their invlronmenta I circumstances, 

1 \fnvlc like to close with a plea that wi take the hierarchical hypotheits 

iJiout t'.p r. s of psychological divelopffient seriouily. I beliive we have at 

If^a^; a Sp^r for investigating sensorimotor development In tihe ordinal 

/^v, ic- wUiUL A-r^^^fessof Uigiria and 1 havi developed. We very much nead suih 
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scales for the priconceptual phaie alaOt If we take the hierarchical conciptlon 
of development serious l;j^ I what Plaget has termed the preoonceptual ghase is a 
portion of huraan psyehologlcal development about which we are abysraally ignorant. 
If we are to beeome more effective with early childhood education, we need Ingtrii- 
ments for asaassment ba^ed upon thla principle of iequsntlal, hierarchical organ- 
ization* We need theni as tools to learn what kindi of exptriencei are required 
to foster psyahological developmint. Moreover, only by taking this hypothesis 
of an apigenetic hierarchy in piychological development ierioualy and by deter* 
mining where inve it Igat ions baied on it will lead, only thui can we make relics 
of hlitory of the vestiges of preforiDatlon which still lurk in our theories of 
piychological development. 



16 



Re firencirf 



Badger, Earladein, 1971a, A mother 's training program the road to a purposeful 
iKiatenee. Children , 18 (5) . 168-173, 

Badger j Earladeen, 197 lb. Teaching Guld as Infant Learning Program , .Paolo, Pa, 
The Initruete Corporation^ A subsidiary of McGraw-Hill, 

Badger^ Ear ladeen, 1971c, Teaching Gulde n Toddler Learning Program , Paolo, Pa* 
The Instrueto Corporation^ A subsidiary o£ McGraw-Hill, 

Badger^ Earladeen. 1972, A Mothers' Training Program A sequel article. 
Chlldran Today . 1 (no, 3K 7^12, 

Berlyna, D. E, 1971, ^ 

In H, 1, Day, D. E, Berlyni/& D, E, Hunt, (edi ,) , Intrinsic motivation s A 
new direction In education . Torontoi Holt^ Rinehart 6c Wlnaton of Canada/ 
Ltd , Pp. 

Bine t J A., & Simon, T, 1905, Methgdes nsuvellei pour le dlagnoetlc du niveau 
intelleetuel dis anormaiiK* Ann'ie psychol . . 11, 191-244* 

/ Carmlchael^ L. 1954, The onset and early development of behavior. In L, 

Carmlchael (Ed,) , Manual of child Mvchologv V New Yorki Wiley, Ch. 2, 

Erlkion, E. H. 1950, Childhood and society . New Yorki Norton, 

Galtonj F, 1869, Hereditary genius: An inquiry into its laws and eonsequance s ^ 
Londonr Macmlllan, - 



Gesellj A, 1954, The qntogeneiii of Infant behavior. In L,, Carmtchael (Ed,), 
Manual of child psychology . New Yorki Wiley, Ch, 6, 

Green, B,F» 1956, A method of scalogram analyals uelng iummary statlitlca, 
Pivehometrika , 21. 79-S8, 

Greenbergj D, J , ^ Uiglris j Ina C,, & Hunt, J, McV* 1970, Attentlonal preference 
and ixptriencei 111, Visual familiarity and looking tlnii , ^ Journal of 
Geneti c Psycho logy , 117. 123-135. 

Harlow, H, F, 1949, The foriMtlon of Itarning lets, Pgychological Review , 56, 

51-65, . ' : ' 

Kibb. ^049* The orTOnl^ation of behavior . New York: Wiley, 



= 17 

Hunt, J , McV, 1963, flaget'S obiervations as a iource of hypotheses concerning 
motivation, Merrill-fa Imeir Quarterly, 263-275. 

Hunt^ J . MeV. 1965* Intr Ins Ic ^motivation and its role in payehslogiaal develop- 
meat. In D, Leyine (Ed.) , Nebraska Sympoilum on Motivation . 13, 189-282, 
Lincoln: University of Nebraika Prasa. . 

Hunt, J, McV, 1969, The ImpaGt and limitat long of the giant oi developniintal 
psychology. In David Elklnd & J. Flayel (Eds ,) / studio, in C ognitive 
pevelopment: Eisavs in Honor of Jean Plage t . New Yorki Oxford Unlvers Ity 
P^aig^ pp, 3-66 , 

Hunt^ J, McV. 1970, Attentlonal preference and experlince^ I. Introduction. 
Jourml M Genetic Psyohol^^ 117. 99-107, 

Hunt, J, McV* 1971. Intrlniic motivation and piychologlcal dtvilopment . In H. M, 
Schroder & P. Suedfeld (Eds.) . Personality theory and informtlon procggilng . 
New York! Ronald Press. Ch, 5. 

ternei, Marie B., Teska, J, A,, Hodgins, Audrey A., & Badger, Earladeen D. 1970. 
Educational Intervention at home by motheri of disadvantaged Infants, Child 
Development. 4i; (4), 925-935. - 

McCarthy j Dorothea. 1954. Language development in children* In L. Carmlchaal 
(Ed Manual of child psychology , (2nd ad,)* New York; Wiley, Gh. 9* 

Paraskevopoulqe, J,, & Hunt, J, McV. 1971, Object conatruction and Imitation 
under differing conditions of rearing* Journal of Genetic Psychology . 119, 
301~321, 



Plaset, J. 1936. The orlglM of Intelligttnoe In^^^ c^^ (Marearet Cook. 

Transl,) New York: InttrMtlonal Universitiei Press, 1952, 

Plagst , j . 1937 . eonstruetlon of reality to ^ eMld , Olargaret Cook, 

Transl.) New York! Basic Books, 1954. 

Piaget , J . 1945 . Play , draams . and Imitation in ehlldhogd . (C . Gattegno & 
F, M, Hadgson, Tranel.) New Yorki Norton, 1951. 

Shirlsy, tJary M. . 1931. A motor siquence favors the iDaturatlon theory, Payeho - 
loRlgal Bulletin. 28. 204-295. 

Skinner, B, F. 1953. Sclensi a'nd hurnan behavior . j Naw York- Macmlllan. 

PJ;aj^n, vr, . Tha psvcholoelcal fflathBda of testing i^tmUi^r^. fn . M • 
Wi^pplr, ;;mnil.) Ba It Inorer Warwick & York," 1914 . 

Uisgiris , Ins C . , 6e Hunt , J . McV. 1970 . Attentlonal preference and ax^eritncai 11 
An exploratory longitudinal study of the effects of visual fam^ 
• .reoponslvgness. Journar of Qenetle Pevehologv . 117 . 109-121. 



18 



Wation, J, B. 1924, Bshavlorlsffl . New Yorki Norton. ' 

Welimann, F*, Cohen, B., & Pratt/R, Jeanene. 1971. Novelty, familiarity^ 
and tlie devalopment of infant attention. Developmental Psycholofiv 4 
(no. 2), 149^154. " ^ 

Wetharford, Margaret. 1971. Developmental changes in infant viiual priferencea 
for novelty and familiarity. Unpublished ttasters theeis , Univerilty of 
Illlndia . 

Whlte^B* LV 1967 , An eKperlmental approach to the affeati of iKperlenee on 

early human development. In J , Hill (Ed .) ^ Minnesota Symposia m Child 
Deve lopment . Minneapolis: Univeriity of Minneiota Press * Pp t 20^-226, 

Wolff, C. F. 1759* Theoria Generatlon ig . Halle, (From Needhaoi. 1959, pp. 
220-223.) ; " 

Wolff, C. F. 1768. Deformatlone inteitlnorura praecipue ^ turn et de aminio spurio, 
alllsque partibus etnbryonis gallinacel nondum viaii . Novi Comment Acad 
Sci Imp FetropQl . 12i also 1769, 13. (From Needham, 195M 



Wdodworth , R. S . 1947 . Reinforcemant of perQiptton, American Journal of 
P gyehology . 60, 119-124. 
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